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ABSTRACT. We assessed the effectiveness of Aclasta for osteoporosis 

in patients with femoral head fractures at Thong Nhat Hospital in Ho Chi 

Minh City. A total of 156 patients with femoral head fractures and 

osteoporosis in the orthopedic department at Thong Nhat in Ho Chi 

Minh City were assigned to a randomized controlled trial from 01 Jan 

2013 to 01 Jan 2014, divided into two groups: 75 patients were treated 

with Aclasta; 81 patients received a placebo. Most of them were 

followed for at least one year for new bone fractures and T-score index 

before and one year after treatment. New fractures were found at a rate 

of about 8% in the Aclasta group and 13.6% in the placebo group, which 

was significantly different (P < 0.001). Vertebral fractures were different 

in Aclasta (1.3%) and Placebo groups (3.7%), and the incidence of 

femoral head fracture was 2.6 and 3.7%. T-score improved significantly 

after one year in the Aclasta group; the proportion of patients with a T-

score in this group changed due to bone deficiency 33.3 and 8%, while in 

the placebo group, it was 7.4 and 0%; this difference was significant (p 

<0.001). Using Aclasta for treatment of osteoporosis after femoral head 

fracture surgery reduces the incidence of new fractures and gives T-score 

improvement in patients with femoral head fractures, especially in 

elderly patients. 
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INTRODUCTION 
 
Osteoporosis is defined as a type of impaired metabolism in bone tissue, which is 

characterized by a progressive decrease in fully functioning bone mass.  The peculiarity of 

osteoporosis is a decrease in bone mineral density and its destruction. Osteoporosis is 
typical for women in the climacteric period, which is associated with a decrease in ovarian 
function.  Also, an increase in the incidence of osteoporosis is observed in older men. 

The symptoms of osteoporosis, generally speaking, are from the fractures they 
cause. New fractures after surgery on femoral head fractures in osteoporotic patients lead to 

a failure of treatment. Treatment with Aclasta (zoledronic acid) - an intravenous 
bisphosphonate - for osteoporosis once a year can improve this situation (Black et al., 2006, 
2010; Nguyen et al., 2006; Siris et al., 2006; Lyles et al., 2007). Aclasta is given as an 

infusion during at least 15 minutes. Aklasta inhibits the processes of bone resorption, which 
subsequently contributes to the restoration of bone mass.  Aklasta is also used in the 
treatment of Paget's disease, in which case each dose administered is effective for about a 

year.  One vial of this drug contains about 5 mg of zoledronic acid. 
Most side effects of Aclasta are mild to moderate and occur within the first three 

days of administration. Patients should be advised about the post-dose symptoms that are 
commonly seen following administration of an intravenous bisphosphonate. These include 
flu-like symptoms such as fever, myalgia, flu-like illness, headache, and arthralgia 

(European Med. Agency, 2015; Hayer et al. 2017; Miller et al. 2017; Reid et al. 2018; 
Aclasta (zoledronic acid), 1 Oct. 2020; Aclasta, 28 Sep. 2020). 

We conducted a study to assess the effectiveness of Aclasta for osteoporosis in 

patients with femoral head fractures at Thong Nhat Hospital in Ho Chi Minh City because 
of the large number of elderly patients with osteoporosis, the high rate of femoral head 
fractures and the high incidence of fractures after surgical interventions. 

MATERIAL AND METHODS 

Subjects 
 
We enrolled 156 osteoporotic patients with femoral head fractures from the 

Department of Orthopedic Trauma Hospital in Ho Chi Minh City between January 1, 2013 

and January 1, 2014. All patients were familiar with the study design and signed an 
agreement to participate in it. All procedures were in accordance with the ethical standards 
of the responsible committees on human experiments (institutional and national) and the 

Declaration of Helsinki, 1975, revised in 2000. 
The recommended dose of Aclasta is 5 mg given as an intravenous infusion once a 

year. Infusions were given by a doctor or nurse over at least 15 minutes. Patients with 
bisphosphonate sensitivity, creatinine clearance <30mm / min, cancer, metabolic disease, or 
a predicted survival time of < 6 months were excluded from the study. 

Study design 
 

This study was a randomized, placebo-controlled trial with at least one-year follow-
up. Patients with femoral head fractures and osteoporosis were randomly assigned to 



Genetics and Molecular Research 20 (1): gmr18744 

 

©FUNPEC-RP www.funpecrp.com.br 

 
 

 

 

 
 

 

Aclasta for osteoporosis of femoral head fracture patients                                     3 

 
 

receive either an infusion of Aclasta or Placebo after surgery. The most common sites for 
osteoporotic fractures are the bones of the hip, wrist, and spine.  Frequent fractures result in 
disability and loss of performance. (Ji and Yu, 2015). 

The femoral head fractures must have been due to small impact force (such as 
falling while standing or from a low elevation) and the patients must have been able to walk 
prior to their fractures. Risk factors for osteoporosis are both nonspecific (hormonal 

imbalance) and specific (the use of glucocorticoids in treatment). Bone loss can occur 
without any symptoms, until the fracture actually occurs. 

We calculated T-score by measuring the bone mineral density of the patients' 

femoral neck that was not fractured to diagnose osteoporosis. Patients received adequate 
Calcium and Vitamin D supplements 14 days before the infusion. All patients in Aclasta 

group must not take any concomitant osteoporosis medications after the infusion. We 
followed the patients at the department's clinic once a month for the minimum of one year 
after they were discharged and assessed the following variables: 

Baseline characteristics of patients: Gender, age, T-score before the treatment. 
New fracture events were monitored at least one year after osteoporosis treatment, 

except for face and toe fractures. 

T-score after one year follow-up. 

RESULTS 

Baseline Characteristics of the Patients 
 
The basic characteristics in the two groups namely Gender, Age, T-score before the 

treatment were similar (P > 0.05 for all comparisons) (Table 1). The majority of patients 
were females, because osteoporosis mostly affects older women. All patients had T-score 
before the treatment of -2.5 or less, which indicates a diagnosis of osteoporosis. The greater 

the negative number, the more severe the osteoporosis. 
 

 

Table 1. Description of the characteristics of the study participants on the use of Aclasta in postoperative 

patients with hip fracture. 

 

  Gender Age 
T-score before 

the treatment 
  Men Women <60 60-69 70-79 ≥80 ≤ -2.5 

Placebo 
(n=81) 

20 (24.7%) 61 (75.3%) 14 (17.3%) 19 (25.3%) 34 (41.9%) 14 (17.3%) 81 (100%) 

Aclasta 
(n=75) 

17 (22.7%) 58 (77.3%) 12 (16%) 21 (28%) 31 (41.3%) 11 (14.7%) 75 (100%) 

P > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 

New fractures 
 
A total of 17 of 156 patients (10.9%) had new clinical fractures during the study, of 

whom 11 of 81 (13.6%) were in the placebo group and 6 of 75 (8%) were in the zoledronic-

acid group (significant difference, P < 0.001) (Table 2). It can be seen that fractures in 
Placebo group occurred approximately twice as frequently as in the Aclasta group. The rates 
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of a new femoral head fracture were 3.7% (3 patients) in the placebo group and 2.6% (2 
patients) in the zoledronic acid group (P < 0.05); the rates of a new vertebral fracture were 
3.7% (3 patients) and 1.3% (one patient), respectively (P < 0.05). The difference in the last 

two types of fractures is not that great, but the effectiveness Aclasta is obvious. Also, 
patients with reduced bone mineral density and fractures had significantly increased risk for 
future fractures. 

Our outcomes are consistent with those of the studies by Black et al. (2007) and 
Lyle et al. (2007). 

 
 

Table 2. Annual incidence of new fractures in the Aclasta group and in the control group. 

 

Type of Fracture 
Placebo (n=81) 

Aclasta (n=75) P Value 
No. of patients 

Any clinical fracture 11 (13.6%) 6 (8%) <0.001 
Femoral head fracture 3 (3.7%) 2 (2.6%) <0.05 

Vertebral fracture 3 (3.7%) 1 (1.3%) <0.05 

T-score 
 
There was a significant change in T-score after one year of follow-up in the two 

groups. The rate of patients (92.6%) whose T-score remained at the osteoporosis level (less 
than - 2.5 points) in placebo group was greater than in the Aclasta group (58.7%). The rate 
of patients with osteoporosis (index T from -2.5 to -1) at baseline to have a transition to 

osteopenia in the Aclasta group (33.3%) was greater than in the placebo group (7.4%) 
(Table 3). In this case, differences in changing of T-scores were impressive. While none of 
patients in placebo group made the transition to normal T-scores, there were 6 (8%) in the 

zoledronic-acid group. These results illustrate the effectiveness of Aclasta. We found 
similar results in reports by Black et al. (2010), Siris et al. (2006) and Nguyen et al. (2006). 

 
 

Table 3. T-score after one year in the case group (Aclasta) and the control group (placebo) (N = 156) in 
bone fracture patients. 

 

T-score 
Placebo (n = 81) 

Aclasta (n = 75) 
No. of patients 

Osteoporosis (Less than -2.5) 75 (92.6%) 44 (58.7%) 
Osteopenia (-2.5 to -1) 6 (7.4%) 25 (33.3%) 
Normal (Higher than -1) 0 (0%) 6 (8%) 
P Value < 0.001 

DISCUSSION 
 

The study showed efficacy of Aclasta in patients with osteoporosis, but its efficacy 
in women with osteopenia has not been studied much. Hypoestrogenemia is classically 
associated with decreased bone density and increased fracture rates in approximately 25% 

of menopausal women. Most fractures in postmenopausal women take place in those with 
osteopenia, so therapies that are effective in women with osteopenia are also needed. These 
types of fractures can be extremely debilitating and lead to many complications. A new 6-
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year, double-blind trial was conducted in 2018, which illustrated Aclasta’s role in fracture 
prevention. It involved 2000 women with osteopenia (defined by a T score of −1.0 to −2.5 
at either the total hip or the femoral neck on either side) who were 65 years of age or older 

(Gass and Dawson-Hughes, 2006; Sözen et al. 2017; Patient education, 29 Sept. 2020). 
Patients were randomly assigned to a zoledronate (5 mg) group and a placebo group. No 
supplements or calcium were used. Patients received cholecalciferol 2.5 mg before the start 

of the study.  The primary endpoint were fractures of both the spine and extravertebral 
fractures. (Rothman et al. 2017; Dhillon, 2016; Dalle Carbonare et al. 2010). 

The results of this study showed that women who received zoledronate had a 

significantly lower risk of fractures (Liu et al. 2015; Mortiz et al. 2019). In the placebo 
group, fractures were observed in 190 women, in the zoledronate group - in 122 patients 

(hazard ratio for zoledronate, 0.63; 95% confidence interval, 0.50–0.79; P <0.001).  The 
number of patients requiring preventive treatment of a possible fracture was determined, 
taking into account the high risk. The calculated value was 15 (Pouresmaeile et al., 2017).  

In patients treated with zoledronate, the risk of fractures was significantly lower than in the 
placebo group, including extra-vertebral fractures (hazard ratio 0.66; P=0.001), 
symptomatic fractures (hazard ratio 0.73; P = 0.003), fractures  vertebrae (odds ratio 0.45); 

P = 0002). 
The study found that the use of zoledronate for 18 months significantly reduced the 

risk of fractures (vertebral and non-vertebral) over the next six years in elderly patients with 
osteopenia (Lems and Raterman, 2017; Qaseem et al. 2017; Akkawi and Zmerly, 2018). 

Both trials illustrated that treatment with zoledronic acid reduces the risk of 

fractures by approximately two times. 

CONCLUSIONS 
 
Osteoporosis is an urgent public health problem of global importance, since this 

disease, despite its long latent course, is accompanied by a high level of disability and 
mortality. The intravenous administration of Aclasta reduced the incidence of new fractures 

and improved the T-score in patients with osteoporosis who underwent surgery for femoral 
head fractures, especially in elderly patients. 

A positive effect of the use of zoledronic acid in patients with osteoporosis in 

menopause was found, which was manifested by a significant reduction in the risk of 
vertebral and extra-vertebral fractures.  In addition, a significant increase in bone density 
was found as a result of therapy with zoledronic acid, which makes it the drug of choice for 

the treatment of osteoporosis. 
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